The plane wave energy cutoff of 600 eV was used in the calculations. Ion positions were relaxed using the conjugate gradient method and the stopping criterion for the ionic relaxation was chosen for all forces (for the relaxed atoms) to be smaller than 3 10 -2 eV/Å. The stopping × criterion for relaxation of the electronic degrees of freedom was chosen for energy change between two steps to be smaller than 10 -4 . The standard atomic PAW potentials were used: H (valence: 1s), O (valence: 2s2p), and Fe (valence: 3p3d4s). In the calculations of free energy changes, we use previously reported values for ∆ZPE -T∆S, 1 since they were found earlier very similar between different oxide materials. 2 The values used are, 0.4, -0.39, 0.47 eV for the formation of O, OH, OOH respectively, and ∆G (2H2O  O2 + 2H2) = 4.92 eV. Energies of nonadsorbed species were previously calculated in the literature: −6.77 eV, −9.87 eV, and −14.22 eV for H 2 , O 2 , and H 2 O, respectively.
. Distances between Fe-Fe atoms. 
Coordinates
The geometries are given according to the following order: title, lattice vectors in Cartesian coordinates, atom types, number of atoms, and atom positions in fractional coordinates with respect to the lattice vectors (with the last Fe-O layer fixed), respectively. 
